Expression of protooncogenes c-fos and c-myc in healing of gastric mucosal stress ulcers.
The current study determines the hypothesis that expression of protooncogenes c-fos and c-myc is involved in the mechanism of polyamine-stimulated healing in gastric mucosal stress ulcers. Rats were fasted 22 h, placed in restraint cages, and immersed in water to the xiphoid process for 2-6 h. Animals were killed either immediately after stress or at 2-h intervals up to 24 h after 6 h of stress. Stress caused both visible lesions and induction of ornithine decarboxylase (ODC) activity in the oxyntic gland mucosa after 2 h. Increased ODC activity was paralleled by increases in the mucosal polyamines putrescine, spermidine, and spermine. Exposure to stress led to appearance of c-fos mRNA and oncoprotein in the gastric oxyntic gland mucosa at 2 h and its disappearance by 4 h. Baseline expression of c-myc was enhanced significantly after 6 h of stress and remained elevated for 4 h. This change in the expression of c-fos and c-myc mRNA and oncoprotein preceded an increased rate of [3H]thymidine incorporation into mucosal DNA. Administration of alpha-difluoromethylornithine (DFMO, 500 mg/kg ip) totally prevented the marked increases in ODC activity and polyamine levels. DFMO also completely inhibited the expression of c-fos and significantly decreased c-myc mRNA and oncoprotein in the gastric mucosa of stressed rats. The healing process, which was significant by 12 h, was markedly inhibited by DFMO. These results show that 1) mucosa exposed to stress exhibits increased expression of c-fos and c-myc following increased polyamine synthesis and 2) inhibition of polyamine biosynthesis by DFMO decreases both protooncogene expression and mucosal healing.